The focus of this paper is a case study of a Texas-based school that implemented global projects to connect their students with many states and countries as a platform for integrating collaboration and communication skills, technology tools, and cultural diversity into an existing curriculum. The school introduced videoconferencing at every grade level K-8 in a school-wide initiative to bring the world to the classroom through the engagement of global learning projects with distant partners. A rubric is presented that provides a framework for improvement of interaction and engagement in videoconferencing experiences to develop best practices. For the purposes of this paper, the value of global projects in K-4 will be discussed.
S
paceship Earth, the focal point of Epcot Center in Walt Disney World, housed inside a geodesic dome, depicts the advancement of human communication from the origins of prehistoric man to the dawn of the 21st century. In 1994, a remodel changed the ending of the ride from a depiction of a computer in a boy's room to a scene of a girl and boy connecting live from America to Asia, in real time, with both audio and video via the internet. The first time I rode Spaceship Earth in 1995, the thought of videoconferencing was far beyond my imagination. Nine years later, I interviewed for a position at a school in Texas to research and implement videoconferencing. I was instantly reminded of Spaceship Earth and intrigued by the challenge to explore how videoconferencing could be used in the classroom to improve learning.
Interactive videoconferencing is a tool that can be used to connect one school to another, regardless of location. This tool and an affiliated pedagogical model can extend existing curriculum and help act as a medium for incorporating critical thinking, problem solving, communication, collaboration, independent learning, information media, global and cultural awareness, and technological literacy. The focus of this paper is to explore a case study of a Texas-based independent school that implemented global projects to connect their students with different states and countries as a platform for integrating 21st century skills into an existing curriculum. Videoconferencing was integrated into every grade level from Kindergarten to 8th grade (K-8) in a school-wide initiative to bring the world to the classroom through the engagement of global learning projects with distant partners. For the purposes of this paper, the specific value of global projects in K-4 will be discussed.
Videoconferencing
Videoconferencing allows two or more locations (e.g., a school in Texas and a school in Canada) to connect using the internet, enabling both locations to hear and see each other in real time (Pringle, Klosterman, Milton-Brkich, & Hayes, 2010) . In education, videoconferencing has been used for distance education courses, professional development workshops, visits with subject experts, virtual field trips to museums for classroom enhancement, and collaborations between schools (Lawson & Comber, 2010 ). An interesting feature of videoconferencing is that it can virtually connect students to faraway places "while never physically moving anyone" (Gerstein, 2000, p. 182) .
Videoconferencing can enhance learning interactions within groups (Burke, Beach, & Isman, 1997 ) and can introduce learners to different perspectives within peer-to-peer exchanges (Merrick, 2005) . Students have the opportunity to meet new people and participate in discussions where students can achieve greater language, communication, and social interaction skills (Thorpe, 1998 , Abbott et al., 2004 Austin et al., 2004) . Videoconferencing exchanges can increase student motivation (Gage, 2003; Abbott et al., 2004) . "In addition to increased communication skills, motivation, and greater confidence, the use of videoconferencing not only enriches pupils' knowledge and understanding of aspects of the curriculum, but through contact with other pupils, teachers, and experts, students gain a better understanding of different cultures and the world about them" (Cifuentes and Murphy, 2000; Austin et al., 2004; Comber, Lawson, Gage, Cullum-Hanshaw, & Allen, 2004; Payne et al., 2006) .
In a national evaluation of videoconferencing in the United Kingdom (UK) schools, (Comber et al., 2004) reported students and teachers found powerful learning effects emerging from the video conference experience. Teachers reported that they believed average students benefited most from videoconferencing, as they were able to acquire and demonstrate new communication skills rather than writing skills where they showed less proficiency (Eales Neale, & Carroll, 1999) . Videoconferencing can bridge the gap between formal textbook learning and real-world science as reported from an evaluation of Vanderbilt University's program that allows students to interview experts and scientists (McCombs, Ufnar, & Shepherd, 2007) . Inquiry-based learning, structured discussion, and higher-level thinking skills have been demonstrated in videoconference content (Newman, Newman, Brown, & McNeely, 2006) .
The subject school was a Pre-K through 8th grade school in Texas that implemented videoconferencing to explore new horizons and integrate project-based learning into the curriculum. Activities during the first year focused on virtual field trips and visits with subject experts. A costumed impersonator of Ben Franklin visited 3rd grade students via videoconferencing during their study of famous Americans and demonstrated how to speak in character using a historical perspective. First graders toured the Lee Richardson Zoo in Kansas and experienced face time with a hedgehog and lizard while 4th graders presented "Texas Tall Tales" to a school in Costa Rica. The value of videoconferencing became apparent and proved the key to a successful experience was interaction. Effective videoconferences involved a presenter who engaged students in content by captivating their attention, asking questions, and allowing students to ask questions of the presenter.
Attributes of an engaged learning activity, as proposed by John Dewey nearly a century ago, remain applicable to current learning environments such as videoconferencing. Significant factors of an engaged learning environment (Dewey, 1938; Tanner, 1997) can be characterized as:
• relevant to student's lives and experiences • pertinent to the curriculum • involvement of critical thinking and problem solving • stimulation of creative thinking • support of collaborative decision making by the group.
The goals of the Texas school were to expand on interactivity through student engagement and to integrate 21st century skills into the curriculum. This was a school-wide initiative and applied not only to the classroom, but also to extra-curricular activities. Global projects were introduced that allowed students opportunities to engage in learning with peers around the world. Each grade level explored content areas with an international partner and supported collaborative projects through videoconferencing, wikis, Skype, and the use of related websites.
Project-based learning
In Project-Based Learning (PBL), students explore real problems, work in collaborative groups and develop cross-curriculum skills (Edutopia, 2008) . Authentic PBL can improve the development of problem solving, higherorder thinking, and research skills in students (Gultekin, 2005) . Active engagement in learning and student motivation has improved when linked with real world issues (Curtis, 2002) . It has been proposed that students construct and build on background knowledge. Constructivist approaches to learning are encouraged when videoconferencing is used as a mind tool to support critical and creative thinking (Jonassen, 2000) . PBL provides a greater understanding of a topic with deeper learning and increases mo-tivation to learn (Bell, 2010) , perhaps because PBL has been shown to be adaptive to various student learning styles and multiple intelligences (Thomas, 2000) .
Through PBL, teachers had the opportunity to observe how individual students learn, think, and process information in different ways (Davies, 1993) . A qualitative study of 4th graders in Athens, Greece included both a pre-and posttest on attitudes toward PBL and the processes of learning during a project on sea animals. This research indicated increased academic performance, motivation, collaborative learning, and engagement in the learning process (Kaldi, Filippatou & Govaris, 2011) .
Another videoconferencing project between two secondary schools in different districts of Hong Kong gave students the opportunity to study water channels near each of their schools. The bad smell of both the channels concerned students regarding the impact of pollutants on the health of the communities. Three videoconferences were scheduled for the students to discuss questions, collect data, report findings, and discuss solutions. Both schools learned from each other through knowledge construction on water quality and acquired presentation and social skills. Teachers concluded that collaborative PBL projects and the use of videoconferencing could intensify student learning experiences to result in more effective learners. Fung and Chan (2009) stated that "videoconferencing plays an important role in paving the path for a new era to rise: learning and teaching platforms that are inter-disciplinary, also inter-district or even international" (p. 1).
An international collaboration between The King Center Charter School in Buffalo, NY and The Lincoln School in San Jose, Costa Rica included eight 3rd-grade ESL students in Costa Rica, and four 3rd graders and four 4th graders studying Spanish in NY. Students began the conference with individual introductions and presentations from both places and ended with informal conversations. The goals of the videoconference were to increase teamwork, bridge gaps in international communication, and raise cultural and social boundaries by enriching academic technological skills (Szente, 2003) . Technology-rich learning environments such as global projects have been shown to positively contribute to student success in school (Hancock & Betts, 2002) . To support a technology-rich, developmentally-suitable learning environment for elementary age students, it is important to connect technology to inquiry whenever possible (Szente, 2003) .
Designing and implementing global projects at the school in Texas
Student projects were built on existing curriculum in collaborative writing, literature, poetry, science, math, history, culture of foreign countries, current events, art, music, and drama. With a curriculum topic and a distant partner, collaborations enabled students to learn about other countries and work on projects while also developing relationships with students and teachers around the world. Teachers worked with a technology/curriculum administrator to assist in the selection of curriculum-centered projects they had previously taught in their grade level.
Since not all teachers were proficient in the use of technology and had not collaborated before, it was important to select a project based on a familiar curriculum that provided teachers a level of subject-area expertise. The teacher confidence in the subject area was of great importance to enable them to take a lead role. Each project was curriculum-driven and designed around a question of inquiry. Projects included the topic of study, student research, comparison of their research with the partner school, and presentation.
Once the faculty developed their project ideas, the curriculum administrator contacted international schools through a variety of methods: posting on the International Education & Resource Network (iEarn), Global Leap, Center for Interaction, Learning and Collaboration (CILC), AT & T Education & Knowledge Network, and through direct contact with schools who already participated in distance learning and global projects. The curriculum administrator initiated communication with potential partner schools through email and Skype or a video conference to highlight project guidelines. The teachers then videoconferenced with the partner schools to meet, discuss, brainstorm, and develop projects. Once the project was established, the curriculum administrator assisted the teachers with the development of a timeline that outlined appropriate introductions, student lessons, communication formats, information exchanges, important deadlines, and project culmination activities. Projects were unique to each classroom and customized to meet the needs of the grade level and partner school. They were designed to initiate interaction among individual and diverse learners. Over 20 projects were developed among 14 different countries and five states.
The experience of working with many different cultures, schedules, curriculums, technologies, and students facilitated the development of criteria to measure the best practices of global projects in the Texas school's curriculum. The criteria for the Texas school's projects included:
• achievement of learning objectives • level of student interaction • ways in which cultural diversity is shared • appropriateness of communication tool for learners • performance of effective technology.
The development of the criteria was an informal process to identify what made a project effective. Teachers and administrators reflected and assessed projects to evaluate the strengths and weaknesses of the collaborations.
The rubric in Table 1 is an example of how projects can be evaluated based on criteria developed from the Texas school's experiences, and is a by-product of involvement in the global projects and observation of successful interactions. This rubric provides a framework for improvement of global projects and videoconferencing experiences, global project curriculums, and technology goals.
Discussion of global projects
Each grade level developed their own global project as an expansion of their existing curriculum to integrate global awareness into daily lessons. The projects involved researching a question, communicating through webpages, forums, and Skype, and typically presenting their results in a final, collaborative videoconference. Most of the K-4th grade projects selected for review in this paper was initial projects developed for the grade level. Descriptions include how projects were improved for maximum student learning. 
Kindergarten Butterfly Project: What is butterfly migration?
Kindergarteners partnered with a school in Mexico to learn migration patterns of monarch butterflies. The Texas school students sent paper butterflies to their peers in Monterrey, simulating migration. In the spring, those students simulated monarchs flying north by sending butterflies to Texas. The Kindergarteners in the Texas school concluded the project with a butterfly presentation in Spanish and created a Texas Alphabet book written in Spanish.
The Kindergarten thematic curriculum and flexible schedule made it one of the easiest grade levels to implement global projects. The following year, Kindergartners collaborated with a school in Vermont on a theme similar to the Butterfly project. Global projects do not necessarily have to be international; with this age group, it is more important for the students to speak the same language, and a one-hour time difference allows for convenient scheduling for curriculum planning purposes. The videoconference exchanges included a variety of interactive activities that ranged from each student presenting two sentences about what they were doing in school, to introducing their class pets and participating in shared writing. Students recited poems, sang songs, and read books. The global project score (shown in Table 2 ) jumped from 4 toz 14 due to increased interaction and communication through the use of videoconferencing. Students were beginning to practice independent writing by taking home the classroom stuffed animal and writing in the classroom journal about the animal's activities. When teachers brainstormed ideas together, a teddy bear exchange with a partner class was a natural progression of a successful classroom activity and a good example of expanding existing curriculum outside the walls of the classroom. After the first year, the project was evaluated and teachers expressed concerns that sevenyear-old students did not understand that the students at the partner school were the same students on the website. To make sense to 1st graders, the project should be interactive and synchronous which would allow real-time participation with other students. Teachers reviewed their current curriculum for collaboration content and chose lessons on the comparison of urban and rural communities. They found the small community of Oxford, Ohio on the CILC website and agreed to work together to research the differences and similarities between an urban and rural community using the teddy bear as a medium.
Instead of posting journal entries on a weekly website, Texas 1st graders interacted through a 10-minute Skype session once a week with their peers in Oxford, Ohio. Students from Texas shared what the bear was experiencing in their city while students from Oxford shared about life in a farm community. The global project score (Table 3 on the next page) increased from 8 to 14 when student interaction and effective communication tools were added.
2nd Grade Tulip Project: Is the planting season the same in north Texas and Canada?
Three classes in Texas partnered with three classes in Canada in a very successful 2nd grade tulip project. The students tracked the arrival of spring on each of their school campuses by planting Red Emperor Tulips. Each group monitored when the tulips were planted, when the buds emerged, and when the flowers bloomed. Classes compared weather throughout the year by creating and posting weather report podcasts on a global projects website. Students also created student selfportraits that included representations about themselves through the past, present, and future and sent them to their partner class for display in their partner school's classroom.
The project was deemed to be a success by teachers in both schools locations, resulting in the 2nd grade classes continuing their collaboration for three more years. As teachers became familiar with each other's curriculums, they exchanged ideas and worked together throughout the year. Teacher collaboration grew to weekly communication through inclass weather reports over Skype and they shared several classroom projects including one-to-one pen pal buddies, Play with Your Food, Thanksgiving Customs, Christmas Cards, Winter Storms, an Author Study, Winter Olympics, and Choral Reading. One of the Texas teachers visited the class in Canada and met her partner teacher after three years of collaboration. While she was in Canada, the Canadian classes videoconferenced with her class back in Texas.
The tulip project received an initial global project score of 15 (Table 4 , seen opposite the next page) for the first year and continued to exceed learning expectations of the teachers and administrators. Many students continued to stay in contact with their Canadian friends through email and pen pal exchanges.
3rd Grade NASA Moon Project: If we see a full moon in Texas, is there a full moon in Wales?
Third grade students were partnered with an elementary school in Wales to learn about space and wondered about the visibility of the full moon in both locations at the same time. They explored the answer through a 3-way video conference between the Texas school, the school in Wales, and NASA. Scientists at NASA were thrilled to join the project in the first 3-way international school conference for NASA. A scientist explained that because the earth is spinning much faster than the moon is moving, a full moon in Texas can also be seen as a full moon in Wales. At the same time, he pointed to a large globe and demonstrated rotation to both groups of engaged eight year olds.
The NASA scientists compared the moon in Texas to the same moon seen in Wales, and motivated the students to learn more about space exploration. The conference continued with students asking questions of the NASA scientists to gain knowledge for upcoming presentations to their partner classes. As a culmination of the project, the Texas and Wales schools videoconferenced a second time and presented student-led presentations on the solar system. Students had an opportunity to present their findings to their peers halfway across the globe. The global project score (Table 5 on the next page) for the NASA Moon project was 14 because the curriculum goals were achieved, students interacted on science content through the use of videoconferencing which facilitated learning and student engagement.
4th Grade Trinity River Project: What are the differences in water quality between White Rock Creek and Mill Creek?
A global project can be between schools in different continents, different states, or in the case of the Trinity River Project, in different counties. Fourth grade students in two nearby Students tested turbidity, water temperature, water flow, nitrates, ammonia, pH, dissolved oxygen, and the presence of aquatic life. They explored the ecological inter-relationships of the watershed and examined their role as humans in the use and conservation of the natural resources along the river basin in which they live.
Students experienced several interactions as they studied water quality over a twomonth period. They met in person at the Texas Freshwater Fishery Center in Athens, had several Bridgit (a tool similar to Skype™) sessions during class, and culminated the project with a videoconference to summarize and present data. Impressive research conclusions were observed by teachers of the 4th graders on water testing. Students used critical thinking and problem solving skills to analyze their information and reach their results. The project occurred in the near vicinity of both schools, which made the project relevant and authentic, both variables in project based learning and 21st century skills. They discovered that occurrences on the northern part of the river affected the quality of water in the southern part of the river, which resulted in a symbiotic relationship between the partner schools. The global project score for the Trinity River Project was 12 (Table 6 ). Communication and interaction was extremely high, and all learning objectives were met. 
Conclusion
Videoconferencing can be used as a collaboration tool to involve critical thinking and problem-solving skills among students who partner with schools to learn through creative, relevant curriculum projects. Referred to as global projects, teachers can take existing curriculum and develop project guidelines and set learning objectives and timelines to interact with a classroom in a distant location. The location can be in a different county, state, or country, as videoconferencing allows for synchronous communication.
The school in Texas was an early adopter of global project collaborations through videoconferencing. They created guidelines for projects and learned from experience what practices worked best for their students. The use of the age-appropriate communication tool is a practice that was improved over time. Five-and six-yearold students did not have a concept of a partner school when they communicated through websites; however, kindergartners excelled in videoconference exchanges with partner schools by having the chance to engage in learning face-toface. Project development that provides interaction between the partner classes allowed for the highest level of engagement. Singing school songs, reciting poetry, or enacting short skits were interactive, shared activities. The length of collaborations varied from project to project. K2nd grade teachers preferred a year-long project to start slowly, shared limited content, and developed relationships. Shorter projects such as one to two months were preferred by 3rd and 4th grade teachers because of greater curriculum demands.
The global project rubric score is a measurement of the skills that are demonstrated over the course of the project. The focus of the project may be on a specific variable in the rubric and even if the overall score is low, the project may still be considered successful based on the outcome of the learning objective. For example, the focus of the project may be student interaction in a content area. Cultural diversity can be an unexpected outcome of the project and although score low, would represent an effective project. In the future, this type of rubric could be built upon to evaluate teaching skills such as communication, collaboration, presentation, critical thinking, global awareness, technology, information, and creativity.
Educators continue to seek the best methods to integrate 21st century skills into the curriculum; global projects provide one path to meet this objective. Technology provides new ways to communicate and collaborate to cross global boundaries. Teamwork and global awareness help prepare students to interact socially while cultural diversity can be fostered between a rural and urban school, a private and public school, or a U.S. and Asian school. It is possible through videoconferencing and global projects to enhance learning and bring the world to the classroom for all age levels. 
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